We investigated the effect of hydroalcoholic extract the Petiveria alliacea root on fetal and placental development female rats pregnancy. Thirty female rats were mated and divided in groups: I -rats treated with placebo and sacrificed on the 7 th day; II -rats treated with hydroalcoholic extract and sacrificed on the 7 th day; III -rats treated with placebo and sacrificed on the 14 th day; IV -rats treated with hydroalcoholic extract and sacrificed on the 14 th day; V -rats treated with placebo for analysis of the offspring; VI -rats treated with hydroalcoholic extract for analysis of the offspring. The extract was administered by gavage in the dosage of 18mg/kg body wt., in 5 th day of pregnancy. The implantation sites and placenta were fixed in Bouin and processed for the embedding in paraffin. The offspring were weighed, measured and counted. The hydroalcoholic extract of the root of the P. alliacea causes significant reduction in the number of implantation sites, but do not cause histological alterations in these sites and placenta. No alterations in the number, length and weight have been observed in offspring. Our results suggest that the hydroalcoholic extract from the P. alliacea in the dosage of 18mg/kg body wt., administered to female rats, on the 5 th day of pregnancy, only cause a retard in the implantation process.
INTRODUCTION
The Petiveria alliacea L. (Phytolaccaceae), is a herbaceous plant, widely distributed in Brazil and was very important in the period of slavery, because the slaves already knew their toxic and sedative effects, giving it the significant name of "to tame the master", but is also known as guinea (Corrêa, 1984) . In several regions of the world is popularly used as antispasms, diuretic and diaphoretic, being used as a weak infusion of the leaves or roots against hydropsy, arthritis, rheumatism, malaria, poor memory and to induce abortion (Mors et al., 2000) . It also presents antinociceptive action (Gomes et al., 2005) , and analgesic anti inflammatory (Lopes-Martins et al., 2002) and hypoglycemic (García-Gonzalez et al., 2006) .
Several studies have shown some properties of the extract of P. alliacea. The hydroalcoholic extract is popularly used as vermifuge, also showed antiviral activity (Ruffa et al., 2002) . But the aqueous extract of leaves of the plant presents activity gastroprotective (Cortez et al., 1998) , hematopoietic (Quadros et al., 1999) however, may be hepatotoxic (Torres et al., 2007) . Peters et al. (1988) , studying the effect of various doses of extracts from the leaves of P. alliace in pregnant rats, found that the hydroalcoholic extract (18mg/kg) has zigotoxic and anti-implantation effect, and that the watersoluble fraction (20mg/kg) has abortifacient effect. Already Guerra et al. (1989) observed that the aqueous effects of extract of the roots (200mg/kg) and leaves (100mg/kg) have anti-implantation effect, while the stem (100mg/kg) seems to have zigotoxic effect. However, no reports in the literature on the histological aspects the endometrium and blastocyst interaction, and its possible teratogenic effect on the offspring. Thus, we investigated the effect of the hydroalcoholic extract in rats on fetal and placental development during pregnancy.
MATERIAL AND METHOD
The roots of P. alliacea were collected in January 2009 in the city of Limoeiro, Pernambuco-Brazil. Thirty female rats were used (Rattus norvegicus albinus), Wistar strain, 90 days of age and weighing approximately 200g. The animals were confined and kept in cages with food and water "ad libitum", temperature of 22°C and artificial lighting, in a photoperiod of 12 hours in the light and 12 hours in the dark. The study protocol was approved by the Animal Ethics Committee of University Federal Rural of Pernambuco. The animals were mated and divided, randomly, into six groups: I -rats treated with placebo on the 5 th day of pregnancy and sacrificed on the 7 th day (control); II -rats treated with hydroalcoholic extract on the 5 th day of pregnancy and sacrificed on the 7 th day; III -rats treated with placebo on the 5 th day of pregnancy and sacrificed on the 14 th day (control); IV -rats treated with hydroalcoholic extract on the 5 th day of pregnancy and sacrificed on the 14 th day; V -rats treated with placebo on the 5 th day of pregnancy for analysis of the offspring (control); VI -rats treated with hydroalcoholic extract on the 5 th day of pregnancy for analysis of the offspring. Animals were treated with 18mg/kg body wt., of the hydroalcoholic extract orally, which were diluted in 0.5mL of 1% aqueous agar (Difco) solution, on the fifth day of pregnancy for females in Group II, IV, VI, following the methodology described by Guerra et al. and Gomes et al. (2008) . For females in Group I, III, V was administered by the same route, only 0.5mL of 1% aqueous agar (Difco) solution. The animals were anesthetized with ketamine hydrochloride (80mg/kg) and xylazine (6mg/kg) IM. The uterine horns containing implantation sites and placentas were fixed in Boüin for 48 hours, processed for embed in paraffin and section stained with hematoxylin-eosin (H.E.). The offspring, which were counted, measured using a caliper and weighed on analytical scale. The macroscopic analysis was done by looking for any possible malformation visible, and the change in weight and size of offspring. The average number of sites of deployment, weight, number and size of the newborns were submitted to non-parametric test Mann-Witney, and when needed, compared by Dunn's test (P < 0.05).
RESULTS
The animals of group II showed significant reduction in the number of implanted sites (Table I) . Histological analysis of implantation sites of the rats in groups I and II showed that they were fully inserted in the wall of the uterus, and well developed. In endometrial stroma showed decidual reaction is where the most common cell types were decidual cells, leukocytes and macrophages (Figs. 1A and 1B) . We also notice the presence of a large number of endometrial glands that are usually located near the implantation sites. The trophoblasts are presented in various stages of development; beside of cytotrophoblast cells with relatively large nuclei, vesicular, clear cytoplasm and mitotic activity, where some showed polyploidy (Fig. 1C) . No observed formation of syncytiotrophoblast in the sites. The placentas with fourteen days of development of animals in groups III and IV also showed the same histological features, characterized by the presence of regions of labyrinth, trophospongium and giant trophoblastic cells (Fig. 1D) . There was no statistically significant difference in the number, length and weight of newborns in the experimental groups (Table II) . No malformations were observed in the head, trunk and limbs of offspring.
Groups
Number Implantation Sites I 1 2 . 8 ± 0.83a II 10.6 ± 0.89b Table I . Average and standard deviation of number implantation sites. 1 Average followed by the same letter does not differ statistically amongst them by Dunn's test (P ≤ 0.05).
Number Weight (g) Length V 11.40 ± 2.64a 6.20 ± 0.81a 6.41 ± VI 9.80 ± 1.09a 6.36 ± 0.12a 6.45 ± Table II . Average and standard deviation of number, weight and length of offspring. 1 Average followed by the same letter does not differ statistically amongst them by Dunn's test (P ≤ 0.05).
DISCUSSION
The hydroalcoholic extract from the root of the plant P. alliacea in the studied dosage, in fact did not prove as having anti-implantation effect, because the number of newborns was not different from the control group, even with a statistically significant decrease in the number of sites located in the treated rats, in spite of reductions in the number of deployed sites have also been reported by Peters et al. and Guerra et al. in rats treated with aqueous extract of this plant. However, Peters et al. reported that the hydroalcoholic extract, in the dosage of 18mg/Kg administered in 3th or 5th days of gestation, had only zigotoxic effect, which says that the small number of zygotes implanted indicate an intercepted property of the extract. The implantation is a critical point in the gestation of mammals (Paria et al., 2001 ). This suggest that there was only a retard in the process of implantation in the treated rats, which resulted in the reduction of implantation sites and not necessarily an abortifacient effect, to some extent contrary to the assumptions of Peters et al. According to Oluwole & Bolarinwa (1998) the extract of seeds of this plant when administered in rats during pregnancy, stimulates uterine contractions thereby inducing abortion. De Lima et al. (1991) reported that the aqueous extract of root of P. alliacea abdominal constrictions in rats produces. Thus, we could assume that the increase in uterine contractions, for possible compounds also found in roots, only retard the implantation some zygotes. Such effect was already observed with extracts of other plants (Gutiérrez-Pajares et al., 2003) . The results showed that there were no changes regarding the histology of the placenta, macroscopic appearance, size and weight of offspring. According to Leal et al. (2003) flavonoids, acridones, furanocoumarins coumarins are alkaloids with a broad spectrum of activities found in many plants. Among these, the curamins and flavonoids are present in the root of P. alliacea (Monache et al., 1996) . Schroder et al. (1998) reported that the flavonoids of synthetic or natural origin, depending on the dosage, can cause fatal effects on the offspring during pregnancy to weaning. However, the same author also mentions that synthetic flavonoids, when administered to pregnant rats, are quickly eliminated by the mother's body through the intestine, however, they can be found all fetal tissues, including the brain. Hamann et al. (2006) reported that the natural flavonoids removed from various species of plants do not effect adult rats either, even after three months of treatment. This suggests that the different effects observed directly involve the potential for action of active compounds that can vary depending on the formulation of the extract. Another fact is that these effects vary with dose and exposure time (el Agraa et al., 2002) . Thus, non-interference of hydroalcoholic extract of P. alliacea in the morphology of the placenta, number, size and weight of newborns may be due to the period of application and/or dosage administered. So, more research is needed with other doses of hydroalcoholic extract of P. alliacea and perhaps for a longer period of administration, in order to validate its possible abortifacient effect, the probable morphological changes in the placenta and the possible toxic effects on offspring.
